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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PURPOSE: To provide the liquid crystal display device 
which is small in size, is large in opening rate, is 
decreased in the moisture infiltrating from a sealing 
boundary and has improved reliability by insulating signal 
lines and pixel electrodes with polyimide and arranging 
driver circuits on a substrate on the side inner than 
seals. 

CONSTITUTION: Display regions 202, driver circuits 203, 
etc., are formed on a transparent element substrate 201. 
The driver circuits 203 are formed between the seals 
206 and the display regions 202. Pixel driving transistors 
209, the pixel electrodes 210, scanning lines included in 
wiring layers 211 and the signal lines included in the 
wiring layers 212 are formed in the display regions 202. 
The wiring layers 21 1, 212 are insulated by interlayer 
insulating films 213, The wiring layers 212 and the pixel 
electrodes 210 are insulated by interlayer insulating films 
214 consisting of polyimide. Further, the parts on the — 
"driver circuits 203 and under the seals 206 are removed 
from the interlayer insulating films 214. The parts overlapping on thie seals 206 and the parts " 
facing the driver circuits 203 are removed from the common electrode 21 on a counter 
substrate 207. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. 
So the translation may not reflect tiie original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim l] The pixel driye thin film transistor 
connected to each of the pixel electrode arranged 
in the shape of a matrix at least, and said pixel 
electrode, The signal wiring of a lot and scan 
wiring of a lot which were connected to said pixel 
drive thin film transistor, and the component 
substrate which has the driver line which drives 
said signal wiring and scan wiring further, 
respectively, In the active matrix liquid crystal 
display which consists of liquid crystal closed 
between the opposite substrate which has a 
common electrode and coimters said component 
substrate, and said component substrate and said 
opposite substrate The organic film is on the thin 
film transistor for a pixel drive on said component 
substrate, said signal wiring, and said scan wiring. 
It is in a pixel electrode side from the seal section 
which closes liquid crystal at the same time said 
pixel electrode is on said organic film and said 
driver line joins said component substrate and 
said counterelectrode. The.hquid crystal display 
characterized by not finding said organic film in 
said driver line top and said seal section, and not 
finding said common electrode on said opposite 
substrate in the part which counters said driver 
line. - - - 

[Claim 2] The hquid crystal display of claim 1 
characterized by said organic film being polyimide 
film. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention really 
[ driver line ] which displays using the hquid 
crystal enclosed between two substrates relates to 
the structure of the active matrix liquid crystal 
display of formation. 
[0002] 

[Description of the Prior Art] An example of the 
conventional active matrix liquid crystal display 
(it only considers as a liquid crystal display 
hereafter) with a built-in driver line is explained 
using drawing 1 . Drawing 1 (a) is the external 
view of the outline of the conventional liquid 
crystal display, and drawing of longitudinal 
section [ in / in drawing 1 (b) / A- A of drawing 1 R> 
1 (a) ] and drawing 1 (c) are B B drawings of 



longitudinal section of drawing 1 (a). On the 
component substrate 101, the driver lines 103 and 

104 of a viewing area 102, the scanning line, and a 
signal Une and the external connection terminal 

105 are formed, the opposite substrate 106 is 
joined to the component substrate 101 with a seal 
107, and liquid crystal 108 is enclosed between the 
component substrate 101 and the opposite 
substrate 106. The common electrode 109 is 
formed on the opposite substrate 106, and this 
common electrode 109 is connected to the common 
terminal 110 on the component substrate 101 by 
the flow agent 111. Moreover, the 
protection-firom-Ught layer 112 is formed on the 
opposite substrate 106; The pixel drive transistor 

113 is formed in the viewing area 102 , of the 
component substrate 101, and the pixel electrode 

114 is connected to the pixel drive transistor 113. 
The 1st wiring layer 115 containing the pixel drive 
transistor 113, and the gate electrode and the 
scanning line of a driver line 103 (104) is 
separated from the 2nd wiring layer 117 with an 
interlayer insulation film 116, and is connected 
with the 2nd wiring layer 117 in the required part. 
The 2nd wiring layer 117 is formed in the pixel 
electrode 114 and this layer including the signal 
line of a viewing area. The upper layer of the 2nd 
wiring layer 117 is prepared in order to prevent 
the signal of the 2nd wiring layer 117 leaking to 
liquid crystal directly by the liquid crystal 
protection insulator layer 118. The liquid crystal 
protection insulator layer 118 usually removes the 
pixel electrode 114 top. There is the orientation 
film 119 on the component substrate 101 and the 
opposite substrate 106 further. 

[0003] The pixel electrode 114 and a signal line 
(the 2nd wiring layer 117) are in this layer, it is 
iiecessary to secure spacing of extent which exists 
in order to avoid a short circuit, and the part of the 
spacing does not contribute to a display in the 
liquid crystal display of drawing 1 . This serves as 
hindrance of a raise in the numerical aperture of a 
liquid crystal display, or highly minute izing. 
Since this problem is solved, the method of 
insulating a signal line with a pixel electrode by 
preparing an interlayer insulation film further on 
a signal line, and preparing a pixel electrode in 
this upper layer, and making distance of a pixel 
electrode and a signal line small, or piling up a 
signal line and a pixel electrode may be taken. As 
for the interlayer insulation film on the 
above-mentioned signal line, organic thin films, 
such as Si02 or polyimide, are used. Since it is 
further easy to improve surface smoothness on the 
front face of the film rather than Si02, as for the 
interlayer insulation film on a signal line, it is 
advantageous the simplicity of the formation 
approach, the smallness of a dielectric constant, 
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the ease (based on the same reason as a dielectric- 
constant) of thick-fOm-izing by stress being small 
(in order making small joint capacity of a signal 
line and a pixel electrode), and to use polyimide 
from viewpoints, like display quality is good. 
[0004] 

[Problem(s) to be Solved by the Invention] In a 
conventional liquid crystal display like drawing 1 , 
since a driver Une was outside a seal, equipment 
itself became large, and the problem of being easy 
to cause failure it being easy to damage a driver 
line was during the handling in the manufacture 
way after junction of a component substrate and 
an opposite substrate. Moreover, since a driver 
line was outside a seal, there was much wiring (a 
signal line and scanning Une) which crosses a seal, 
moisture permeated into liquid crystal through 
the interface of the wiring and the seal which are 
connected with a viewing area from a driver line, 
and there was a problem of degrading hquid 
crystal. 
[0005] 

[Means for Solving the Problem] It is 

characterized by for the hquid crystal display of 
this invention not to have a common electrode on 
the opposite substrate of liie part which covers the 
component drive thin film transistor, the signal 
line, and the scanning line formed on the 
component substrate by the organic film, insulates 
a pixel electrode with a signal line by preparing a 
pixel electrode on said organic film, forms a driver 
line in a pixel electrode side from the seal which 
joins a component substrate and an opposite 
substrate, and does not prepare the organic film 
on a driver line, and counters a driver line. 
[0006] - . ^ - - - - ^ ' ^ ^ ■■' 

[Example] Below, the active matrix liquid crystal 
display with a built-in driver- line and production 
process of this invention are explained in detail 
based on an example. 

[0007] The structure of the liquid crystal display 
of this example is shown in drawing 2 . Drawing 2 
(a) is the top view of the liquid crystal display of 
this example, and drawing 2 (b) and drawing 2 (c) 
are drawings of longitudinal section in A-A of 
drawing 2 (a), and B-B, respectively. On the 
transparent component substrate 201, wiring 
which connects a viewing area 202, a driver line 
203, the external connection terminal 204, the 
common terminal 205, and these is formed, with 
the seal 206, the component substrate 201 and the 
opposite substrate 207 are joined, and liquid 
crystal 208 is enclosed among both substrates. 
The driver line 203 is formed between the seal 206 
and the viewing area 202. Compared with the case 
where a driver hne 203 is outside a viewing area 
202, a liquid crystal display can be made small by 
carrying out like this. The scanning line contained 



in 'the 1st wiring layer 211 with the pixel drive 
transistor 209, the pixel electrode 210, the pixel 
drive transistor 209, and the gate electrode of a 
driver hne 203 and the signal line contained in the 
2nd wiring layer 212 are formed in a viewing area 
202, the 1st wiring layer 211 and 2nd wiring layer 
212 are the 1st interlayer insulation fQm 213, and 
the 2nd wiring layer 212 and pixel electrode 210 
are insulated with the 2nd interlayer insulation 
film 214. The 2nd interlayer insulation film 214 
removes the part under a seal 206 the driver line 
203 top. This prevents moisture and an impxirity 
permeating into liquid crystal through polyimide 
while it is the purpose to prevent degradation of 
the display quahty by the 2nd interlayer 
insulation film 214 with which polyimide is 
mainly used attaining to a lifting and a big area in 
the long run in constant polarization, and 
disturbing the orientation of liquid crystal by the 
electric field of wiring of a driver Une 203. On the 
component substrate 201, the orientation film 215 
for carr5n.ng out orientation of the liquid crystal 
further is formed. The common electrode 216 on 
the common terminal 205 and the opposite 
substrate 207 is electrically connected by the flow 
agent 217, and the potential of the common 
electrode 216 is controlled. On the opposite 
substrate 207, the light- shielding film 218 and 
color filter other than the common electrode 216 
are formed beforehand the orientation film 215 
and if needed. (The color filter is omitted in this 
example.) The common electrode 216 on the 
opposite substrate 207 removes the part which 
laps with a seal 206, and the part which counters 
a driver line 203. Wiring of those other than 
common terminal 205 on the component substrate 
201 and the common electrode. 216 prevent 
conirecting too hastily with the inside of a-seal 206, 
the contaminant on a driver line 203, etc. by 
carrying out like this, 

[0008] Next, the production process of the hquid 
crystal display of this example is explained using 
drawing 3 . Drawing 3 is drawing which explains a 
production process in the longitudinal section of 
the part equivalent to drawing 2 (b) explaining the 
structure of the liquid crystal display of this 
example. 

[0009] First, the pixel drive transistor 302 and a 
driver line 303 are formed on the component 
substrate 301. The 2nd wiring layer 306 
containing the scanning line and the pixel drive 
transistor 302, the 1st wiring layer 304 containing 
the gate electrode of a driver line 303, the 1st 
interlayer insulation film 305, and a signal line is 
formed at this time ( drawing 3 (a)). At this 
example, the pixel transistor 302 and a driver line 
303 consist of polycrystalline sihcon thin film 
transistors. Although polycrystalline sihcon is 
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used for the 1st wiring layer 304, metal sUicide or 
a metal may be used and the 1st interlayer 
insulation film 305 is sihcon oxide (Si02), sihcon 
nitrides (Si3N4), or those multilayers. An 
aluminum (aluminum) alloy (copper and sihcon 
are included) is usually used for the 2nd wiring 
layer 306. 

[0010] Next, the 2nd interlayer insulation film 307 
is formed on the component substrate 301, the 
pixel electrode 308 is formed on it, and it connects 
with the pixel drive transistor 302 through the 
contact hole opened in the 2nd interlayer 
insulation film 307. Furthermore, the orientation 
film 309 is formed ( drawing H (b)), the contact 
hole which connects the pixel electrode 308 and 
the pixel transistor 302 after carrying out 
spreading membrane formation of the 2nd 
interlayer insxilation film 307 (here, it is 
polyimide) on a spia coat in this example, if the 
process of drawing 3 (b) is explained in more detail 
- photograph RISOGURAFU - although formed 
by law, it is made not exposed [ the 2nd wiring 
layer 306 ] at this time That is, at this time, the 
2nd interlayer insulation film 307 still remains in 
the part which becomes a driver liae 303 top and 
the bottom of a seal.- Next, the 2nd interlayer 
insulation film 307 of the part which forms the 
pixel electrode 308 and becomes the bottom of a 
seal a driver line 303 top after that is removed. 
This is because aluminum is invaded by the 
etching agent of ITO, when exposed [ using 
indium tin oxide (ITO) for the pixel electrode 308, 
using the etching agent (water solution containing 
a nitric acid and a hydrochloric acid) of an 
aqua-regia system for the etching shaping, and ], 
the 2nd wiring layer 306^'i.e., aluminum .-Siuce the 
2nd wiring layer 306 may be exposed when 
carrying out etching shaping of the ITO (namely 
pixel electrode 308) in the plasma containing 
hydrogen or methane, the 2nd interlayer 
insulation film 307 forming cycle can also be 
carried out at once. Although it is a polyimide thin 
film here, the 2nd iaterlayer insulation film 307 
can be used with other resia thin films, if thermal 
resistance is comparatively high and it is 
transparent. Moreover, multilayers with 
polyimide, Si02, or Si3N4 are sufficient as the 2nd 
interlayer insulation film 307. In this case, with 
polyimide, it may leave others that there is the 
need of surely removing among the 2nd interlayer 
insulation film 307 which becomes a driver line 
303 top and the bottom of a seal, or it may remove 
them. Moreover, it forms only in a part required in 
order that the orientation film 309 may also be a 
polyimide thin film, may perform formation using 
printing techniques (flexographic printing etc.) 
and may carry out orientation of the Uquid crystal. 
Formation of the orientation film 309 may be 



performed with a spin coat method. 
[0011] It joins to the opposite substrate 311 with a 
seal 310, and the component substrate 301 in 
which the orientation film 309 was formed 
encloses hquid crystal 312 ( drawing R (c)). 
Furthermore an external circuit is connected to an 
external connection terminal, and a liquid crystal 
display is completed. 
[0012] 

[Effect of the Invention] In the liquid crystal 
display of this invention, since polyimide is formed 
in the top which can enlarge a numerical aperture 
by a signal hne and a pixel electrode being formed 
in another layer by using polyimide as an 
interlayer iasulation film with a spin coat method, 
and the component substrate front face is flat! 
there is no turbulence of the orientation of hquid 
crystal, and a quality display is obtained, the 
number of totals prolong fi-om a driver line to a 
pixel field since the driver line on a component 
substrate be furthermore in a viewing area side 
from a seal - since the power source Une connect 
with a driver line , a clock line , a video signal line , 
etc. compare dozens of [ at most ] and 
conventionally , and boil markedly and wiring 
which as many as 100 signal lines or the scanning 
lines do not cross a seal and cross a seal can lessen 
from an external connection terminal , the 
moisture which permeate firom a Shilu side look 
like [ wiring which cross a seal ] markedly , it can 
do few , and it be rehable It seems that moreover, 
a driver liae is not.damaged by the handling (for 
example, dicing process) after there being 
effectiveness which can make equipment small 
compared with the case where a driver line is out 
of a seal since a> driver ^ line is dnside.a seal, and 
joining a component substrate and an opposite 
sxibstrate.- - - - ^ i ,.,-^ 3^,. . - ■ - r . :. : 

[Brief Description of the Drawings] 
[Drawing l] Structural drawing of an active 
matrix liquid crystal display with a driver line 
built-in [ conventional ]. 

[Drawing 2] Structural drawing of an active 
matrix hquid crystal display with a built in driver 
line of this invention. 

[Drawing 8] Process drawing explaining the 
manufacture approach of an active matrix hquid 
crystal display with a built-in driver line of this 
invention. 

[Description of Notations] 

101, 201, 301 component substrate 

102 202 - Viewing area 

103, 104, 203, 303 - Driver line 

105 204 External connection terminal 

106, 207, 311 - opposite substrate 

107, 206, 310 - Seal 

108, 208, 312 - Liquid crystal 
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109 216 - Common electrode 

110 205 - Common iBrminal 

111 217 - Flow agent 

112 218 - Protection-from-light layer 

113, 209, 302 - Pixel drive transistor 

114, 210, 808 - pixel electrode 

115, 211, 304 - The 1st wiring layer 
116 [] " Inter layer Insulation Film 
117, 212, 306 ■- The 2nd wiring layer 

118 [] -- Liquid Crystal Protection Insulator Lay< 
119, 215, 309 - orientation film 

213 305 - The 1st interlayer insvdation film 

214 307 - The 2nd interlayer insulation film 



